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Aim: Identiﬁcation of the incidence of relaparotomy after operations for colorectal cancer and ﬁnding out
factors inﬂuencing the incidence of relaparotomy and risk of mortality.Method: In the period from 2008
to 2012 the group of patients electively operated on for colorectal cancer was analysed. The database of
the surgical department was reviewed retrospectively to search relaparotomies performed in perioper-
ative period. We compared the risk of mortality and of reoperations according to clinical and de-
mographic pre- and postoperative factors, tumour location and extend of surgery. Results: The group of
1674 patients was electively operated on for colorectal cancer and 121 (7.2%) relaparotomies were
identiﬁed and analysed (77 males, 44 females, mean age of 65.1). In the whole group the risk of rela-
parotomy was higher in males OR 1.68; 95%CI 1.15e2.47; p ¼ 0.008 and in patients with ASA III/IV OR
1.54; 95% CI 1.05e2.27; p ¼ 0.027. The overall mortality rate was higher in patients after relaparotomy
than after the only initial procedure 13.2% vs. 1.4%; with higher risk of mortality OR 9.78; 95%CI 4.97
e19.29; p ¼ 0.0008. The rate of anastomotic leak requiring reoperation was 2.7%. In resection procedures
the incidence of reoperation was signiﬁcantly higher 8.1% vs. 3.5%; p ¼ 0.007, without any inﬂuence on
mortality OR 0.7; 95%CI 0.14e3.49; p ¼ 0.656. In reoperated patients mortality rate was the highest if the
tumour was primary located in left colon than in the rectum an right colon (44.4% vs. 10.9% vs. 6.7%;
p ¼ 0.04). Anastomotic leak signiﬁcantly increased the risk of mortality OR 2.95; 95%CI 1.00e8.39;
p ¼ 0.048. The risk of mortality was also higher in patients at age >65 OR 7.70; 95%CI 1.67e35.57;
p ¼ 0.009 and when ASA score was III or IV OR 5.83; 95%CI 1.58e21.60; p ¼ 0.008. Conclusion: Patients
after relaparotomy for complications of colorectal cancer surgery are at very high risk of mortality.
Particularly male gender, older age, poor general condition and anastomotic complications are the risk
factors of high mortality.
© 2014 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.during: 8 International Euro-
a, 4e6 April, 2013.
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by Elsevier Ltd. All rights reserved1. Introduction
Some severe postoperative complications as consequences of
even elective colorectal cancer surgery may require reoperation.
Relaparotomy is deﬁned as an abdominal operation performed af-
ter an initial surgery within 60 days, and the decision is made upon
criteria of general reaction to surgical stress. The incidence of ur-
gent relaparotomy-requiring complications has been reported as
1.1%e4.4% [1,2]. When the ﬁrst (index) operation was performed as.
Table 1
The incidence of relaparotomy requiring complications according to surgical
procedure.
Type of surgical procedure Total no of reoperations
Right colectomy (n ¼ 266) (%) 20 (7.5)
Left colectomy (n ¼ 70) (%) 3 (4.3)
Colectomy (n ¼ 34) (%) 9 (26.4)
Sigmoidectomy (n ¼ 228) (%) 5 (2.2)
AR (n ¼ 321) (%) 12 (3.7)
LAR (n ¼ 163) (%) 28 (17.2)
Hartmann's procedure (n ¼ 107) (%) 13 (12.1)
APE (n ¼ 168) (%) 20 (11.9)
Colostomy (n ¼ 191) (%) 3 (1.5)
Ileostomy (n ¼ 40) (%) 4 (10)
By-pass procedure (n ¼ 64) (%) 2 (3.1)
Laparotomy (n ¼ 22) (%) 2 (9)
Total (n ¼ 1674) (%) 121 (7.2)
AR e anterior resection, LAR e low anterior resection (level of anastomosis <6 cm
from anal verge), APE e abdominal perineal extirpation.
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parotomy may be “planned” in order to clean the abdominal cavity
from intestinal contents. Otherwise it can be required due to acute
signs of persistent postoperative peritonitis (anastomotic failure,
intraabdominal abscess) or other complications [3]. Among other
indications to relaparotomy “on demand” we can ﬁnd ileus, hae-
morrhage or evisceration. According to some accepted theories
reoperations, known as “ﬁnal-choice operation” may cause the
stimulation of acute inﬂammatory response and they often lead to
high morbidity and mortality rates [4]. The decision which patient
requires reoperation and relaparotomy itself should be undertaken
by experienced surgical staff to minimize the risk of possible high
rate of consecutive complications and mortality.
The aim of the study was to identify the incidence of relapar-
otomy after elective operations for colorectal cancer and to ﬁnd out
if the type of initial surgical procedure, the extend of surgery and
other surgical, demographic and clinical factors could impact the
incidence of relaparotomy and the risk of mortality.
2. Method
In the period from 2008 to 2012 the group of patients whichwas
electively operated on for colorectal cancer was analysed. The study
is a retrospective analysis of the results of surgical treatment in
tertiary surgical unit (Department of General and Colorectal Sur-
gery). In the department all patients qualiﬁed to elective colorectal
operations underwent bowel preparation prior to surgery as well as
antibiotic and antithrombotic prophylaxis was administered. The
hospital database and database of operations of the surgical
department were reviewed retrospectively to search relaparoto-
mies performed in the 30-day period from initial surgery. We
included only “on demand” reoperations, all “planned” reopera-
tions were excluded from our study. All patients were reoperated
on by experienced specialists. Each decision of reoperations were
undertaken by consultant, at least one surgeon, and was based on
clinical state of the patient, laboratory tests and if necessary on
imaging ﬁndings. We divided the study group according to
particular surgical procedures and to the indications to reopera-
tions. All reoperations were performed during 30-day post-
operative time. We compared the incidence and the risk of
reoperations according to some demographic and clinical preop-
erative factors, tumour location (right colon, left colon and rectum)
and extend of surgery (resection procedures and non-resection
procedures). In the analysis we focused on surgical procedure de-
tails, patients' demographics and clinical features and their impact
on the risk of postoperative mortality. The overall in-hospital
mortality rates were also estimated in the given subgroups of
patients.
Quantitative parameters were expressed as mean ± SD. The c2
test was used to analyse the association of mortality and incidence
of relaparotomy with categorical covariates. To evaluate some fea-
tures likely to inﬂuence mortality, we performed univariate anal-
ysis using the Cox proportional odds regression model. The
differences were considered signiﬁcant for the level of p less than
0.05.
3. Results
The group of 1674 patients was electively operated on for
colorectal cancer and the group of 121 (7.2%) patients required
reoperation due to severe postoperative complications within 30-
day postoperative time. Total colectomy was the surgical procedure
with the higher relaparotomy rate e 9 patients (26.4%). Low ante-
rior resection (with the level of anastomosis<6 cm) from anal verge
as an initial surgery (LAR) was connected with the quite highincidence of relaparotomy 17.2% in contrast to patients who un-
derwent anterior resection (AR) or sigmoid resection with the
incidence at the level of 2.2% and 3.7%, respectively. If colostomy
was performed as the ﬁrst operation the relaparotomy rate was
reported at the lowest level in our series e 1.5%. Other details were
shown in Table 1.
According to some preoperative clinical factors we found that
male gender was the most predictable feature for the risk of re-
laparotomy 1.68 [1.15e2.47]; 0.008. Neither cardiovascular dis-
eases nor pulmonary diseases only ASA classiﬁcation III and IV
grade were connected with higher risk of reoperation 1.54
[1.05e2.27]; 0.027. We did not note the older age as a risk factor for
relaparotomy. Other analysed factors were shown in Table 2.
Postoperative haemorrhage was the most common indication
for reoperation in our study e 30 patients (24.8% for relaparotomy
group). We also noted some iatrogenic lesions which required re-
surgery (3 patients with the lesion of ureter in the group of pa-
tients with rectal cancer). All of these patients underwent
abdominal perineal extirpation. Anastomotic leak was responsible
for 25.6% of all relaparotomies. In the group of patients with
anastomosis (without any protective stoma) the rate of anastomotic
leak which required reoperation was 2.7% (31 patients) and the
most frequently diagnosed in LAR group (5.3%) (Table 3).
We analysed if the location of primary tumour could impact the
need of reoperation. Total number of relaparotomies and severe
complications were the lowest when the tumour was located in left
colon comparing with right colon and rectum 1.8% vs 7.8% vs 10.5%,
respectively (p ¼ 0.0004). Only the incidence of intraabdominal
abscess was similar for all locations (Table 4).
We noted that the extend of surgical procedure may inﬂuence
the frequency of relaparotomy. In resection procedures the inci-
dence of reoperation was signiﬁcantly higher 8.1% (110 patients)
than in other procedures (with palliative intent only) 3.5% (11 pa-
tients) (p ¼ 0.007). We did not reveal any statistically signiﬁcant
differences in particular indications to re-surgery in these two
groups.
The anastomosis made during the initial procedure did not in-
crease the relaparotomy rate (6.9% vs 7.9%; p ¼ 0.47). Furthermore
the incidence of intraabdominal abscess was higher in the group of
patients without anastomosis (1.7% vs 0.4%; p ¼ 0.009).
We tried to answer the question if the type of indication to
relaparotomy could inﬂuence the postoperative mortality. We did
ﬁnd positive answer for it according to particular indications. If
intraabdominal abscess or anastomotic leak were the indications to
reoperation it leaded to very high mortality rate of 25% and 50% of
all deaths, respectively and they were factors of higher mortality
Table 2
Preoperative demographic and clinical factors and the risk of relaparotomy.
Clinical
factor
n (%) Relaparotomy
rate n (%)
ORa [95% CI]; p
Gender
Male 869 (51.8) 77 (8.9) 1.68 [1.15e2.47]; 0.008
Female 805 (48.2) 44 (5.5)
Age
>65 936 (55.9) 69 (7.4) 1.12 [0.77e1.63]; 0.55
<65 738 (44.1) 52 (7.1)
BMI
30 903 (53.9) 66 (7.3) 1.02 [0.71e1.48]; 0.89
<30 771 (46.1) 55 (7.1)
HgB
<12 g/dL 705 (42.1) 49 (6.9) 0.93 [064e1.36]; 0.71
12 g/dL 969 (57.9) 72 (7.4)
ASA score
III, IV 912 (54.5) 78 (8.6) 1.54 [1.05e2.27]; 0.027
I, II 762 (45.5) 43 (5.6)
Recurrent tumour
Yes 84 (5.0) 10 (11.9) 1.80 [0.91e3.58]; 0.094
No 1590 (95.0) 111 (6.9)
Respiratory disease
Yes 478 (28.5) 38 (7.9) 1.16 [0.78e1.73]; 0.47
No 1196 (71.5) 83 (6.9)
Cardiovascular disease
Yes 698 (41.7) 53 (7.6) 1.09 [0.76e1.59]; 0.63
No 976 (58.3) 68 (6.9)
Bold and italics implies that p < 0.05 is signiﬁcant.
a Cox proportional odds ratio.
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was the factor which increased the risk of mortality OR 2.95; 95%CI
1.00e8.39 95%; p ¼ 0.048. We did not prove that postoperative
haemorrhage and ileus increased the risk of mortality in reoperated
patients however mortality rate was also high in these two sub-
groups of patients (12.5%). All other details are shown in Table 5.
The overall postoperative mortality rate was higher in patients
after relaparotomy than after the only initial procedure (16 pa-
tients.) 13.2% vs 1.4%; p ¼ 0.0008 (c2 test). The relaparotomy itself
increased the risk of mortality OR 9.78; 95%CI 4.97e19.29;
p ¼ 0.0008. In studied group the main cause of death were septic
shock in abdominal sepsis e 11 pts (68.7%) and multiple organ
failure e 5 patients (31.3%). Patients who died were signiﬁcantly
older than survivors (72 ± 11 vs. 63 ± 9; p ¼ 0.024).
We found that the age could be one of the risk factors of post-
operative mortality in re-operated patients. In the group of patients
older than 65 the mortality rate was signiﬁcantly higher 21.9% than
in younger patients e 3.5% with OR 7.70; 95%CI 1.67e35.57;
p ¼ 0.009.
We also compared the mortality rates in primary and recurrent
tumours and we found a trend to signiﬁcance. When recurrent
disease was the indication to the ﬁrst operation than the re-
operation could carry higher risk of mortality OR 3.810; 95%CI
0.88e17.09; p ¼ 0.081.
When we assessed patients' co-morbidities the existence itself
of the diseases had no relations to higher risk of mortality. We
focused mainly on cardiovascular and respiratory system diseases.
However when we assessed their inﬂuence on patients' efﬁciency
(using ASA score before the ﬁrst operation) it did inﬂuence the
mortality risk after re-laparotomy OR 5.83; 95%CI 1.58e21.60;
p ¼ 0.008.
In our study pathology ﬁndings according to Astler-Coller clas-
siﬁcation were divided into two subgroups without (A,B1,B2) or
with (C1,C2,D) conﬁrmed metastases to lymph nodes or distant
locations to assess if that fact had any impact on mortality rate in
such a group of patients. We revealed the differences in mortality
rates with the highest rate in D group (37.5%) and no mortality in Agroup however without signiﬁcances and without any impact on
the risk of mortality OR 2.27; 95%CI 0.60e8.53; p ¼ 0.225.
In our series we reported higher mortality rate in the group of
reoperated patients with left colon cancer 44.4%, than with right
colon cancere 6.7% and rectal cancere 10.9%; p¼ 0.04 (c2 test) but
without any impact on the risk of mortality OR 1.64; 95%CI
0.57e4.71; p ¼ 0.343. Other details were showed in Table 6.
4. Discussion
In our study we tried to ﬁnd any factors that could inﬂuence the
risk of postoperative mortality and the incidence of reoperations in
patients operated on for colorectal cancer. In available literature
there are only few studies assessing relaparotomies in general
surgery [1,2,5e14,18,19]. We ﬁnd only some series focused on
colorectal surgery and its impact on the risk of reoperation and
mortality [13,14,16].
Relaparotomy rates after surgery involving the abdominal cavity
have been reported to range from 1.1% to 4.4% [1,2]. Merkow et al.
reported a reoperation rate in general surgery of 5.7% [15]. In study
of patients with colorectal cancer published by Morris et al. they
found that 5.8% of study group required postoperative intervention
[16]. The higher reoperation rate in this study may be a result of an
older population comparedwith the previous mentioned study and
patients having surgery under more acute circumstances. Chow
et al. reported the reoperation rate in colorectal procedure at the
level of 6.41%, so high percentage resulted from the fact that they
analysed elderly patients in the series [13]. For colectomy reoper-
ations occurred in 9.3% [17]. In our study the mean reoperation rate
accounted to 7.2% of patients. In our series postoperative haemor-
rhagewas quite common indication to relaparotomy slightly higher
than in the literature [2,14] and it could increase the total per-
centage of relaparotomies. The high rate might be additionally due
to situation that all indications were malignancy and all index op-
erations concerned colon and rectum.
We found the preoperative ASA III/IV score as a strong risk factor
for relaparotomy, but not particular entities as cardiovascular or
pulmonary diseases. It is also in accordance with the literature [2,3]
however we did not conﬁrm older age as a risk factor for relapar-
otomy. In our series the risk of relaparotomy was signiﬁcantly
higher in men than in women, it is difﬁcult to explain such a
correlation.
During last some decades mortality rates after relaparotomies
has been varying from 19% to 52% and mainly intraabdominal
sepsis is responsible for such high rates. Despite the advances in
surgical techniques, critical care and types of antibiotic therapy it
still maintains at high percentage [1,2,13,18,19]. These differences in
mortality rates may be related to heterogeneity of compared
groups, different centres and different indications to reoperation.
To build homogenous group of indications to index operations we
included and analysed only elective surgery in ﬁve year period due
to the fact that some authors reported signiﬁcant association be-
tween postoperative mortality and the emergency of initial oper-
ation [18,19]. However others as Martines-Casas et al. did not ﬁnd
any association between emergency or elective setting of ﬁrst
operation and mortality [2]. However we decided to exclude
colorectal reoperations with the history of index operation with
urgent setting. In our study mortality rate in group of patients after
relaparotomywas 13.2% and it was quite low percentage comparing
to available literature [2,11,14,18]. According to some reports mor-
tality is higher after relaparotomies in colorectal surgery due to
septic complications such as intraabdominal abscesses or anasto-
motic failures however the highest mortality rates might appear
after other operations such as pancreatic surgery [13,14,16]. Ac-
cording to some authors the mortality rate is very high after
Table 3
The incidence of relaparotomy requiring complications according to indications to re-surgery.
Type of surgical procedure Indication for relaparotomy
Haemorrhage Abscess Anastomotic leaka Ileus Evisceration Othersb
Right colectomy (n ¼ 266) (%) 3 (1.1) 1 (0.4) 12 (4.5) 0 4 (1.5) 0
Left colectomy (n ¼ 70) (%) 0 0 2 (2.9) 1 (1.4) 0 0
Colectomy (n ¼ 34) (%) 3 (8.8) 1 (2.9) 1 (2.9) 1 (2.9) 2 (5.9) 1 (2.9)
Sigmoidectomy (n ¼ 228) (%) 0 0 3 (1.4) 1 (0.4) 1 (0.4) 0
AR (n ¼ 321) (%) 3 (0.9) 0 3 (0.9) 2 (0.6) 3 (0.9) 1 (0.3)
LAR (n ¼ 163) (%) 9 (5.5) 3 (1.8) 8 (5.3) 5 (3.1) 3 (1.8) 0
Hartmann procedure (n ¼ 107) (%) 5 (4.7) 5 (4.7) NA 0 3 (2.8) 0
APE (n ¼ 168) (%) 5 (2.9) 0 NA 6 (3.6) 5 (2.9) 4 (2.4)
Colostomy (n ¼ 191) (%) 0 3 (1.5) NA 0 0 0
Ileostomy (n ¼ 40) (%) 2 (5) 1 (2.5) NA 0 1 (2.5) 0
By-pass (n ¼ 64) (%) 0 0 2 (3.1) 0 0 0
Laparotomy (n ¼ 22) (%) 0 0 NA 2 (9) 0 0
All relaparotomies (n ¼ 121) (%) 30 (24.8) 14 (11.6) 31 (25.6) 18 (14.9) 22 (18.2) 6 (4.9)
Total (n ¼ 1674) (%) 30 (1.8) 14 (0.8) 31 (2,7)a 18 (1.1) 22 (1.3) 6 (0.4)
AR e anterior resection, LAR e low anterior resection (level of anastomosis <6 cm from anal verge), APE e abdominal perineal extirpation.
a Anastomotic leak calculated only for procedures with anastomosis not protected with any stoma.
b 3 cases of stoma necrosis and 3 cases of iatrogenic lesion of the ureter.
Table 4
The incidence of complications according to tumour location.
Location of the tumour Total no of
reoperations
Indication for re-surgery
Haemorrhage
(n ¼ 30)
Abscess (n¼ 14) Anastomotic leakb (n¼ 31) Ileus (n ¼ 18) Evisceration (n¼ 22) Othersc (n ¼ 6)
Right colon (n ¼ 382) (%) 30 (7.8) 8 (2.1) 3 (0.8) 15 (5.4) 2 (0.5) 2 (0.5) 0
Left colon (n ¼ 508) (%) 9 (1.8) 0 1 (0.2) 5 (1.6) 2 (0.4) 1 (0.2) 0
Rectum (n ¼ 784) (%) 82 (10.5) 22 (2.8) 10 (1.3) 11 (2.27) 14 (1.8) 19 (2.4) 6 (0.8)
pa 0.0004 0.001 0.11 0.019 0.03 0.001 e
a c2 test.
b Anastomotic leak calculated only for procedures with anastomosis not protected with any stoma.
c 3 cases of stoma necrosis and 3 cases of iatrogenic lesion of the ureter.
Table 5
The incidence of complications according to intention of surgery and its effect on morality.
Total no of
complications
Indication for re-surgery
Haemorrhage
(n ¼ 30)
Abscess
(n ¼ 14)
Anastomotic leakc
(n ¼ 31)
Ileus
(n ¼ 18)
Evisceration
(n ¼ 22)
Othersd
(n ¼ 6)
Resection (n ¼ 1357) (%) 110 (8.1) 28 (2.1) 10 (0.9) 29 (2.8) 16 (1.2) 21 (1.5) 6 (0.3)
Other procedures (n ¼ 317)
(%)
11 (3.5) 2 (0.6) 4 (1.3) 2 (0.6) 2 (0.6) 1 (0.4) 0
pa 0.007 0.08 0.26 0.07 0.39 0.085 0.24
Anastomosis (n ¼ 1146) (%) 79 (6.9) 18 (1.6) 5 (0.4) 31 (2.7) 10 (0.9) 13 (1.1) 2 (0.2)
No anastomosis (n ¼ 528) (%) 42 (7.9) 12 (2.3) 9 (1.7) NA 8 (1.5) 9 (1.7) 4 (0.7)
pa 0.47 0.32 0.009 e 0.24 0.35 0.064
Mortality (%) 16 2 (12.5) 4 (25.0) 8 (50.0) 2 (12.5) 0 0
ORb e 0.43 2.29 2.95 0.81 e e
[95% CI] [0.09e2.01] [0.65e8.01] [1.00e8.39] [0.17e3.90]
p 0.286 0.196 0.048 0.800
Bold and italics implies that p < 0.05 is signiﬁcant.
a c2 test.
b Cox proportional odds ratio.
c Anastomotic leak calculated only for procedures with anastomosis not protected with any stoma.
d 3 cases of stoma necrosis, 3 cases of iatrogenic lesion of the ureter.
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mortality only two times. Mortality rate after reoperations in our
study was about ten times higher than mortality in a group of pa-
tients who did not require reoperations: 13.2% vs 1.4%. We can
explain the inconsistency by the fact of very low incidence of deaths
after elective procedures thus the difference with mortality rate
after reoperations was so high. In a study of Sorensen et al. themortality rate of patients after elective gastrointestinal surgery was
reported at the level of 2.8% [20] our mortality rate which was
related only to colorectal surgery was lower.
Many series identiﬁed some clinical variables responsible for
mortality after relaparotomies in abdominal surgery. According to
some authors mortality might be associated with age, cardiovas-
cular disease in medical history, malignancy and ASA score
Table 6
Analysing of demographic and clinical factors and the risk of mortality in the study
group.
Mortality n (%) ORa [95% CI]; p
Gender
Male (n ¼ 78) (12.8) 0.77 [0.256e2.28]; 0.629
Female (n ¼ 43) (13.9)
Age
>65 (n ¼ 64) 14 (21.9) 7.70 [1.67e35.57]; 0.009
<65 (n ¼ 57) 2 (3.5)
ASA score
I, II (n ¼ 69) 3 (4.3) 5.83 [1.58e21.60]; 0.008
III, IV (n ¼ 52) 13 (25.0)
Pathology (Astler-Coller)
A (n ¼ 7) 0 b2.27 [0.60e8.53]; 0.225
B1, B2 (n ¼ 29) 3 (10.3)
C1, C2 (n ¼ 68) 10 (14.7)
D (n ¼ 8) 3 (37.5)
Recurrence (n ¼ 9) 3 (33.3) 3.81 [0.88e17.09]; 0.081
Vs primary tumour (n ¼ 112) 13 (11.7)
Cardiovascular disease
Yes (n ¼ 82) 12 (14.6) 1.50 [0.45e4.99]; 0.511
No (n ¼ 39) 4 (10.3)
Respiratory disease
Yes (n ¼ 64) 9 (14.0) 1.14 [0.39e3.31]; 0.801
No (n ¼ 56) 7 (12.5)
Tumour location
Right colon (n ¼ 30) 3 (6.7) 1.64 [0.57e4.71]; 0.343
Left colon (n ¼ 9) 4 (44.4)
Rectum (n ¼ 82) 9 (10.9)
Type of procedure
Resection (n ¼ 110) 14 (12.7) 0.7 [0.14e3.49]; 0.656
Other procedures (n ¼ 11) 2 (9.1)
Need for relaparotomy
Yes (n ¼ 121) 16 (13.2) 9.78 [4.97e19.29]; 0.0008
No (n ¼ 1553) 21 (1.4)
a Cox proportional odds ratio.
b Compared pathology: A,B1,B2 vs C1,C2,D.
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ables. We found that older age signiﬁcantly increases the mortality
risk after relaparotomy and the fact is consistent with the data from
literature [2,18]. We divided the group with the cut-off point at 65
year of age to compare two similar groups and in accordance with
the deﬁnition of older age. Some authors state cardiovascular dis-
eases as risk factors for mortality after reoperation [11,18], however
we did not conﬁrm such relation as well as respiratory system
diseases. Our results remain consistent with other authors [2,14].
Higher risk of mortality in older group do not necessarily due to the
age itself but rather their co-morbidities. For that reason many
studies reveal ASA score as one of the main factors inﬂuencing
mortality risk. Martines-Casas et al. reported mortality rate in ASA
IV in 50% of patients and in ASA III at the level of 23.2% which was
signiﬁcantly higher than in patients of ASA I and ASA II [2] these
facts are in accordance with our results.
It was also reported that malignancy could play a signiﬁcant role
as a risk factor of mortality in reoperated patients when compared
to no-malignant indications to ﬁrst operation [10,11,18]. In our se-
ries only colorectal cancer patients were included thus the factor
was not comparable.
However we revealed an interesting ﬁnding and statistical trend
concerning recurrent disease. The risk of mortality in reoperated
patients after resection of recurrent tumour was higher than in
primary colorectal cancer. The small group of patients does not
allow us to draw serious conclusions but it needs to be re-evaluated
in further and larger studies. Recurrent disease is always chal-
lenging even for an experienced team. We can suppose that the
extend of surgery and surgical trauma itself may increase mortality
risk. Moreover a group of reoperated patients could alreadyundergo adjuvant therapy and it might impair postoperative pro-
cesses of healing and their immune defence.
In our study indications for relaparotomy were few and there
were mostly described. We reported septic complications such as
intraabdominal abscess and anastomotic leak, non-septic compli-
cations as haemorrhage, ileus or evisceration and iatrogenic com-
plications which leaded to “on demand” reoperations. These
complications are described as most common causes for relapar-
otomy after abdominal surgery [1,2,6,16]. Relaparotomies for septic
complications have to be analysed separately from other in-
dications. It is stated that sepsis is the single most important factor
for death after reoperation [2,22]. The mortality risk of relapar-
otomy was described to be lowest after evisceration and ileus;
moderate after haemorrhage and the highest after anastomotic leak
[1]. The anastomotic leakage after colonic resection is reported at
the level of 1.3% and after rectal resection at the level of 10% with
mortality rates even up to 32%, therefore anastomotic leakage re-
mains a serious challenge and problem for colorectal surgeons
irrespective of the centre [23]. In our study the mean rate of
anastomotic leak was 2.7% which conﬁrms the data from the
literature, however we revealed lower rate of leaks in patients with
rectal cancer than in patients with colon cancer, what is difﬁcult to
explain, however in our series all colonic anastomoses were
handsewn in contrast with rectal anastomoses which all were
performed with stapling devices. The most likely signiﬁcantly
higher mortality rate in a group of patients with left colon cancer
was the result of the abovementioned fact.
The mortality rate was the highest when septic complications
occurred and anastomotic leak was responsible for 50% of all deaths
and intraabdominal abscesses of 25% of deaths which is in accor-
dance with available literature [14]. Such high rate of mortality can
also result from co-morbidities in the group of patients. Post-
operative haemorrhage and other non-septic complications were
the cause of 25% of overall mortality (12.5% haemorrhage and 12.5%
for ileus).We reported quite high percentage of patients who had to
be reoperated due to haemorrhage (24.8%). Such a fact should be
discussed. The results show that during index operation accurate
haemostasis may help to reduce almost a quarter of all relaparot-
omies. We realize that the reduction of all postoperative haemor-
rhages is practically impossible to achieve but one has to remember
that proper surgical technique and good quality of surgery have the
major impact for early and late results.
We analysed also if the extend of the primary surgery has an
impact on the rate of reoperations and we revealed that resection
procedures were connected with higher incidence of reoperations.
The anastomosis performed during the ﬁrst operation did not in-
crease the rate of reoperations but anastomotic leak if it occurred
was the most common surgical cause of death.
Desiaterik et al. reported that 62.7% of all relaparotomies are
performed for failed surgical technique [24]. In other studies 32%e
42% who reveals septic complications, relaparotomies were per-
formed due to anastomotic failure or technical mistakes during
initial operation [14,25]. We did not studied this setting, but the
strictly iatrogenic indications to reoperation (3 lesions of the ure-
ters) were responsible for 2.5% of all reoperations and with no
mortality. However if we also consider postoperative haemorrhage
as technical surgical mistake made during the ﬁrst operation the
rate will increase up to 27.3% and it will be in accordance with the
literature.
One the limitation of the study was the comparison of only
elective procedures and the incidence of reoperations and mor-
tality rate in that group and additionally the fact that the analysis is
retrospective. We did not assessed emergent indications to surgery
as obstruction, perforation or haemorrhage it might answer
whether these factors could increase mortality risk. The fact that
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tation for the study. However undoubted strong side of the analysis
is quite homogeneity of the population especially according to the
type of surgery and the size of studied group of reoperated patients.
Many series suggest that the rate of reoperation can be used as a
quality indicator for abdominal major surgery such as colorectal or
pancreatic because reoperation is associated with a signiﬁcant
increased risk for postoperative mortality. Some authors also
describe particular postoperative complications we should be
especially aware of to improve the quality of surgical treatment by
reducing of reoperation rates and reducing of postoperative mor-
tality rates [13,15,16].
5. Conclusions
According to our results patients after relaparotomy for com-
plications of colorectal surgery are at very high risk of mortality.
The reduction of that high incidence of all relaparotomies depends
mainly on the success of the index operation with no technical
failures. Accurate haemostasis and precise bowel anastomosis
during ﬁrst surgery do reduce the rate of relaparotomy substan-
tially. Prior to primary surgery and relaparotomy the group of
men, older patients and patients with poor general condition, not
only particular disease, should be covered by interdisciplinary
preoperative care. Followed the surgery the group of patients with
septic postoperative complications, mainly anastomotic failure,
require complex postoperative care to reduce high risk of
mortality.
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